In this paper an attempt is made to develop a new bimodal alpha skew logistic distribution under Balakrishnan (2002) mechanism. Some of its distributional as well as moments properties are studied. Some extensions of this new distribution are also briefly introduced. Finally, suitability of the proposed distribution is checked with the help of data fitting examples of real life.
Introduction
Although we cannot undermine the applications and value of normal distribution in statistics but there are several random phenomena in nature that we sometimes encounter in datasets having high values of skewness and kurtosis, bimodal and multimodal behaviours in their frequency curve which can't be described by unimodal normal distribution. For example, the asymmetry and bimodality behaviours are seen in many areas of application of data analysis namely, the time between eruptions of certain geysers, the size of worker weaver ants, age of incidence of certain diseases, in age distribution and growth estimates of fish population, in geological studies distribution of the sediments etc. Also, it is observed that the data exhibit many modes as well as asymmetry in the field of demography, insurance, medical sciences, physics, etc. ( for details see Hammel et al. (1983) , Dimitrov et al. (1997) , Sinha (2012) 
among others).
To deal with such type of random phenomena, Azzalini (1985) first introduced the path breaking skew normal distribution in his seminal paper entitled "A class of distributions which includes the normal ones. Scandinavian Journal of Statistics, 171-178" and its probability density function (pdf) is given by
where, ϕ and Φ are, respectively, the pdf and cumulative distribution function (cdf) of standard normal variable Z and
, the skewness parameter. Symbolically, denoted by ) (
SN λ
After the introduction of this distribution, a lot of research studies are carried out to introduce different skew normal distributions (see Chakraborty and Hazarika, 2011) . Also, in the same spirit of the Azzalini skew normal distribution, Wahed Instead of using the cdf (.) Φ in equation (1) 
almost everywhere. The corresponding pdf is given by
Employing this idea Elal-Olivero (2010) developed alpha skew normal distribution having pdf
The different generalization of the pdf in equation (4) were studied and analyzed (for details see , a new alpha skew logistic distribution is proposed and some of its basic properties are investigated.
New Alpha Skew Logistic Distribution
In this section we define a new alpha skew logistic distribution as follows (6) and is denoted by
• when
, we get a Bimodal Logistic ( BLG ) distribution (see Hazarika and Chakraborty, 2014) given by 
and is denoted by
The plot of the pdf of 
is the poly-logarithm function (Prudnikov et al., 1986 
Plots of cdf:
The plots of the cdf of figure 2 exhibit the different variation in its shape with respect to the parameterα . , the tails get stretched, more over for larger value of α the bimodality is prominently expressed (see also figure   1 ). 
Proof: see Appendix B.
In particular if (11) tends to the mgf of
and,
where,
is the Riemann zeta functions and
1986).
Proof: See Appendix C.
In particular it's easy to derive the following expressions for first four moments and variance: The skewness and kurtosis of ) ( 2 α
BASLG
can be easily obtained (given in the Appendix E).
Remark 1:
By numerically optimizing mean, variance, skewness and the kurtosis with respect toα , we obtain their bounds respectively as
The plots of mean, variance, skewness and kurtosis of ) ( (5) can be expressed as sum of two functions, as shown below 
In equation (15) , the first part is symmetric and the second part is asymmetric one and the symmetric part, which is defined below, is symbolically denoted by ) ( 2 α SCBASLG .
Definition 2:
A continuous random variable Z with the following pdf 
Proof: see Appendix G.
Remark 3:
The following algorithm can be used to simulate random numbers for ) ( , and set Y X = ; otherwise go back to step(i) and continue the process.
Some Extensions of ) ( 2 α

BASLG
In this section we briefly mention some of the possible extensions of ) ( 2 α BASLG distributions.
These are being currently investigated and will be reported later. 
Location and Scale Extension
BASLG
distribution is is defined as follows:
with the following joint pdf
where, ) , , ( 
Balakrishnan Alpha-Beta Skew Logistic Distribution
In this section, following the study of Shafiei et al. (2016), we present the definition and some simple properties of Balakrishnan alpha-beta skew logistic distribution. 
Definition 5: A continuous random variable Z with the following pdf
The Log-Balakrishnan Alpha Skew Logistic Distribution
Here, we present the definition and some simple properties of log-Balakrishnan alpha skew logistic distribution similar to the study of Venegas et al. (2016) .
, therefore, the density function of Z is defined as follows:
Definition 6: A continuous random variable Z with the following pdf The MLE's of the parameters of different distributions mentioned above are estimated using numerical optimization schedule. AIC and BIC are used for model selection or comparison.
Data Modelling Applications
Maximum Likelihood Estimation
Example 1: N latitude degrees dataset:
This dataset is related to N latitude degrees in 69 samples from world lakes, which appear in Column 5 of the Diversity data set in website: http://users.stat.umn.edu/sandy/cours es/8061/datasets/lakes.lsp. Table 1 shows the MLE's, log-likelihood, AIC and BIC of the above mentioned distributions. The graphical representation of the results taking only the top three competitors for the proposed model is given in figure 8. Table 2 and graphical representation are given in figure 9. Example 3: Velocities of 82 distant galaxies dataset:
The third dataset consists of the velocities of 82 distant galaxies, diverging from our own galaxy. The data set is available at http://www.stats.bris.ac.uk/~peter/mixdata. The results for the above mentioned distributions are shown in Table 3 and their graphical representations are given in figure 10. 
Likelihood Ratio Test
is the sample is drawn from ) ,
( β µ
LG ; against the alternative 0 :
, that is the sample is drawn
The values of the LR test statistic for the above three examples are given in Table 4 . LG .
Conclusions
In this study a new bimodal alpha-skew-logistic distribution with one parameter is constructed and its properties are studied. The proposed distribution has nice compact form for cdf and moments and has provided best fitting to the data sets considered here in terms of AIC and BIC. It is therefore expected that the new distribution will be a useful one for data modelling. 
On simplification we get the desired result in equation (11) .
C: Proof of Theorem 4
Since, the th k moment of the standard logistic distribution (see Balakrishnan (1992) ) is given by 
On simplification we get the result in equation (13) . 
On simplification we get the result (14) . On simplification we get the result in equation (18) .
D: Normalizing Constants

